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Some Helminths of Itasca Park Fishes 1
OMER R. LARSON"
University of North Dakota, Grand Forks
A1BSTRACT - A helminth survey was conducted'. on 12 species of fish taken from the waters of
Itasca State Park. An abundant and varied helminth fauna was found, with 3 l parasitic forms
identified to genus or species. By taxonomic groups these included, 20 trematodes, 5 cestodes,
2 acanthocephalans, and 4 nematodes. Every fish examined was parasitized, but yellow perch
and rockbass possessed the greatest variety of helminths. Based on the results of this survey,
several aspects af parasite life cycles, geographic distribution, and hast specificity are discussed.

Although Lake Itasca and adjacent waters in the Park
have long been favorite sites for study and research in
aquatic biology, relatively little is known about the fishes'
parasitic fa :ma. Of the Itasca fishes, the yellow perch has
received the most attention. Its metacercarial parasites
were studied by Chandler (1951) and Warren ( 1953).
Apparently the only other reports dealing with fish parasites of the area are the life history studies on the echinostome, Petasiger chandleri, by Abdel-Malek ( 1953), and
on the acanthocephalan, Octospinifer maci/entis, by
Harms ( 1965). The present paper reports the parasitic
helminths found in fishes at Itasca during the summer of
1964.
Materials and Methods
A total of 50 fish representing 12 species were collected and autopsied between June 16 and July 27. Utilizing the scientific and common names given by Eddy
( 1957), these species were examined according to the
number given, as follows: 5 Esox lucius L., northern
pike; I Stizostedion vitreum (Mitchill), walleye; 10
Perea fiavescens (Mitchill), yellow perch; 4 Etheostoma
exile (Girard), Iowa darter; 2 E. nigrum Rafinesque,
Johnny darter; 2 lctalurus nebulosus ( LeSueur), brown
bullhead; 1 Noturus gyrinus (Mitchill), madtom; 7 Ambloplites rupestris (Rafinesque), rockbass; 3 Notropis
cornutus ( Mitchill), common shiner; 8 N. volucellus
(Cope), mimic shiner; 5 Pimephales notatus (Rafinesque), bluntnose minnow; and 2 Fundulus diaphanus
(Lesueur), banded killifish.
Most of the fish were captured by seining, although
line fishing and trapping were also employed. All the
smaller specimens were kept in aerated aquaria until
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dissected. Killing was accomplished by decapitation. The
integument, fins, musculature, viscera, eyes, and brain
were then examined in 0.6% saline. In order to free encysted flukes, the flesh was often subjected to a pepsinhydrochloric acid digest in the manner recommended by
Hoffman (1960).
Adult flukes, cestodes, and acanthocephalans were
fixed in hot AFA, stained in Semichon's acetocarmine,
cleared in xylol, and mounted in balsam. Nematodes
were preserved in either steaming 70% ethanol or in
cold 5 % formalin. Encysted metacercariae were best
studied alive in saline.
Results
Of the helminths collected, 24 species were identified.
By taxonomic groups they were, 15 species of trematodes, 4 species of cestodes, 2 species of acanthocephalans, and 3 species of nematodes. In addition, 7 forms
of helminths could be identified only to genus. In no case
was a fish found to be parasite-free.
The parasites, their location, and their incidence in
the fish hosts are given in Table l.
Discussion
Of the eight species of metacercariae reported by
Chandler ( 1951) from perch of Lake Itasca, only Neascus longico/lis was not found in 1964. This study confirms Chandler's observation that N . pyriformis is the
most common cause of blackspot in Lake Itasca perch.
Other neascus larvae in the area that cause blackspot
include the metacercariae of Crassiphiala bulboglossa,
Uvulifer ambloplitis, and Neascus sp. It should be noted
that not all neascus metacercariae cause blackspot, nor
is all blackspot caused by neascus. Exceptions seen at
Itasca include N. e/lipticus, which causes no pigmentation, and Apopha/lus itascensis, which does.
The eyes of fishes are common sites for strigeoid metacercariae, and 9 of the 12 species of fish had flukes in
the lens or vitreous chamber. In addition, the brown bullheads possessed parasitized lenses that displayed hernias.
This pathological condition was described recently in bullheads collected in Minnesota and North Dakota (Larson,
1965). Another larval strigeoid fluke of interest was the
Tetracotyle sp. that is localized in the cranial cavity of
darters. This appears to represent a new site of infection
in this host. An attempt to rear the adult worms in a
juvenile black tern, Chlidonias nigra, was unsuccessful.
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TABLE I. Helminths recovered from Itasca Park fishes.
Type of Name and stage
parasite of parasite

Fish host and

parasite incidenceit

Location

in host

''Crassiphiala
bulboglossa

Yellow perch 9:3;
Iowa darter 4:4;
killifish 2:2;
Johnny darter 2: I

Integument,
fins

* Diplosromulum

Northern pike 3: 2;
yellow perch 5:2;
Iowa darter 3:2;
Johnny darter 2: I;
mimic shiner 8: I;
rockbass 7:6;

Vitreous
chamber

Yellow perch 5:3 ;
Iowa darter 3: I ;
brown bullhead 2:2;
madtom I: I;
rockbass 7:5;
common shiner 3:2 ;
mimic shiner 8: I ;
bluntnose minnow 5 : 5

Lens

••Neascu., e/liptictu

Yellow perch 9 : 4

Musculature

'' Nease-us pyriformis

Yellow perch 8:8;
Iowa darter 4:4;
Johnny darter 2: I;
rockbass 5:4;
killifish 2: 2

Integument,
fins

* Nease us sp.

Northern pike 5: 5

On top of
scales, fins

''Ornithodiplostomum
ptychocheilus

Yellow perch 6 : J;
Iowa darter 4: 4;
mimic shiner 8:3;
bluntnose minnow 5:4

On the brain,
peritoneum

*Diplostom11/11m sp.

"'Posthodiplostomum
minimum centrarchi Rockbass 7:4
"' Posthodip/ostomum
Common shiner 3: 2;
minimum minimum bluntnose minnow 5:2;
killifish 2: I
*Tetracoty/e sp.
Iowa darter 4: 3;
Johnny darter 2 : 2
* V1•1tli/er amh/oplitis Rockbass 5:5
*Clinostomum
marginatum

Yellow perch 10:8;
Johnny darter 2: I;
rock bass 7 :7;
bluntnose minnow 5: 2

Corallobothriwn
fimbriatum
·• Proteocephalus
amb/oplitis
Proteocephalus
pinguis
spp.
Bothriocephalus
cuspidatus

Leptorhynchoides
thecatus

Fish host and

Location

parasite incidence"

in host

Madtom I: I

Intestine

Yellow perch 9 :2

Liver

Northern pike 5: 4

Intestine

Walleye I: I;
yellow perch 9:2

Intestine

Walleye I : I;
yellow perch 9 : I

Intestine

Yellow perch 9: 4;
Iowa darter 4 :3;
Johnny darter 2: I ;
madtom I: I;
rock bass 7: 5

Intestine
caeca

- - - - - -- - - ---- ----

* Lep1orhy11choides
thecatus
Neoechinorhy11chus
cy/indratus

Iowa darter 2: 2

Mesenteries

Northern pike 5: I;
yellow perch 9 : I ;
walleye I: I

Intestine

Northern pike 5: 2

Intestine

Rockbass 7: I

Intestine

Nematoda

Liver
Mesenteries,
liver
Cranial
cavity
Integument,
fins

Raphidascaris sp .
Camallanus
oxycephalu.,
Diche/yne
cotylophora
Rhabdoc/,011a
casadilla
'' Larval
nematodes

Yellow perch 9: 2

Intestine

Common shiner 3: 3:
mimic shiner 8: 6

Intestine

Yellow perch 9: 5;
Johnny darter 2 :2 ;
Iowa darter 4:4

Liver,
mesenteries

• The first number following the host denotes the number of
fish examined for that parasite; the second number denotes
the number of fish infected .
~ Larval stage.
,,,, Immature stage in the digestive system.

Musculature

Yel,low perch 9:8

Musculature

Rockbass 7 :5

Intestine

Rockbass 4 : 4;
yellow perch 9 : 3:
Johnny darter 2 :2:
common shiner 3: 3:
mimic shiner 8: 8;
bluntnose minnow 5:4

Musculature,
fins

Madtom I: I

Intestine

Azygia sp.

of parasite

Acanthocephala

Cryptogonimus chyli
*Cryptogonimus chyli

**Azygia sp .

parasite

"* Proteocephalus

* A pophallus itascensis

A 1/oglossidium corti
Homalometron
pa/lidum
Plagiocirrus sp.
"* Maritrema obstipum
A zygia angusticauda

Type of Name and stage

Cestoda

Trematoda

scheuringi

TABLE I. Continued.

Killifish 2: 2

Intestine

Mimic shiner 8: 3

Intestine

Northern pike 5: I

Intestine

Northern pike 5: I
Johnny darter 2: I

Stomach

Northern pike 5:2

Stomach

Northern pike 5 : 2 ;
yellow perch 9 : 3

Stomach

The adults of Cryptogonimus chyli are common intestinal parasites of the rockbass, and the metacercariae
have been reported in very low numbers from the same
host (Osborn, 1910) and from the perch (Chandler,
1951). Pepsin-HCl digests of 4 species of fish yielded
the following number of C. chyli cysts per gram of flesh:
Johnny darter, 0.2; common shiner, 3.7; bluntnose minnow, 4.9; and mimic shiner, 59.5. Based on these counts,
it appears that the mimic shiner may play a major role
in the worm's life cycle in Lake Itasca.
Since first described by Linton ( 190 l), H omalometron
pallidum has been reported a number of times from
brackish-water fishes ( especially Fundulus spp. ) taken
along the Atlantic coast. Stunkard's ( 1964) description
of the life cycle involved marine and brackish-water gastropods from the northeastern seaboard. The occurrence
of H. pallidum in Lake Itasca killifish illustrates an interesting geographic and ecological distribution that must
involve completely different intermediate hosts in the two
The Minnesota Academy of Science

environments. It seems likely that the fresh- and brackish-water forms of H. pallidum are physiologically different, even though morphologically indistinguishable.
Maritrema obstipum was described from a single, immature specimen from the intestine of a rockbass (Yan
Cleave and Mueller, 1932). In the Itasca study too, only
one immature specimen was found, in a northern pike
that constituted a new host record and only the second
occurrence of this parasite in fish. Based on the life history study by Etges ( 1953), birds probably act as the
natural definitive host. The rare occurrence of M. obstipum in fishes can be considered an abnormal and temporary form of parasitism.
Three forms of A zygia were found in fish stomachs.
Based on the location of the gonads in the posterior onesixth of the body, one form was identified as A. angusticauda. The remaining flukes could not be assigned with
certainty to any species within the genus. Stunkard
( 1956; and personal communication) and Wootton
( 1957) have noted the difficulties involved in species determinations for most members of this genus.
There was nothing unusual about the cestodes and
nematodes collected at Itasca, but the acanthocephalan,
Leptorhynchoides thecatus, utilizes many species of fish
as either paratenic or definitive hosts. Lincicome and Yan
Cleave ( 1949) listed 17 species of fish from Minnesota
as harboring some stage of this parasite. Odlaug, Arseneau and Brownell ( 1962) found the walleye infected
in northeastern Minnesota, and the present report of the
parasite in Iowa darters and rockbass constitutes the
nineteenth and twentieth host species in the state. Lincicome and Yan Cleave also noted that L. thecatus is
largely confined to the eastern United States, with Minnesota and Iowa representing its western geographic distribution. Thus far fish parasite surveys in North Dakota
(Hoffman, 1953) and South Dakota (Hugghins, 1959)
have failed to reveal this parasite.
Summary
Although the monogenetic trematodes were omitted in
this study, the survey still forms a basis on which to add
more information on the helminth fauna of Itasca Park
fishes. Certainly fishes of the area possess a rich and varied assortment of helminths. Several of these parasites offer interesting distribution, pathology, and life cycle problems for future investigation.
References

ABDEL-MALEK, E. T. 1953. Life history of Petasiger
chandleri (Trematoda: Echinostomatidae) from the
pied-billed grebe, Podilymibus podiceps podiceps, with
some comments on other species of Petasiger. J. Parasit. 39:152-158.

Journal of, Volume Thirty-three, No. 2, 1966

CHANDLER, A . C . 1951. Studies on metacercariae of Perea flavescens in Lake Itasca, Minnesota. Am. Midi.
Nat. 45:711-721.
EDDY, S. 1957. How to Know the Freshwater Fishes.
Wm. C . Brown Co., Dubuque, Iowa.
ETGES, F. J. 1953. Studies on the life histories of Maritrema obstipum (Yan Cleave and Mueller, 1932) and
Levinseniella amnicolae n. sp. (Trematoda: Microphallidae). J. Parasit. 39: 643-662.
HARMS, C. E. I 965. The life cycle and larval development of Octospinifer macilentis (Acanthocephala:
Neoechinorhynchidae). J. Parasit. 51: 286-293 .
HOFFMAN, G. L. 1953. Parasites of fish of Turtle River,
North Dakota. Proc. N. Dak. Acad. Sci. 7:12-19 .
HOFFMAN, G. L. 1960. Synopsis of Strigeoidea (Trematoda) of fishes and their life cycles. USFWS Fishery
Bull. 175, 60:439-469.
HUGGHINS, E. J. 1959. Parasites of fishes in South Dakota . So. Dak. Agr. Exp. Bull., No. 484.
LARSON, 0. R. 1965. Diplostomulum (Trematoda: Strigeoidea) associated with herniations of bullhead lenses.
J. Parasit. 51 :224-229.
LtNCICOME, D.R. and VAN CLEAVE, H . J . 1949. Distribution of Leptorhynchoides thecatus, a common acanthocephalan parasitic in fishes. Am. Midi. Nat. 41:
421-431.
LtNTON, E. 1901. Parasites of fishes of the Woods Hole
region. Bull. U.S. Fish Comm. ( 1899) 19:405-492.
ODLAUG, T. 0., ARSENEAU, E. G. and BROWNELL, G.
H. 1962. Intestinal helminths of fish from Basswood
Lake, Superior National Forest, Minnesota. J. Parasit . 48:31.
OSBORN, H. L. 1910. On the structure of Crytogonimus
(nov. gen.) chyli (n. sp.), an aberrant distome, from
fishes of Michigan and New York. J. Exp. Zoo/. 9:
517-536.
STUNKARD, H. W. 1956. The mophology and life-history
of the digenetic trematode, A zygia sebago Ward, 19 l 0.
Biol. Bull. 111: 248-268.
STUNKARD, H. W. 1964. The morphology, life-history,
and systematics of the digenetic trematode, Homalometron pallidum Stafford, 1904. Biol. Bull. 126: I 63173.
YAN CLEAVE, H.J. and MUELLER, J. F. 1932. Parasites
of the Oneida Lake fishes. Part I. Descriptions of new
genera and species. Roosevelt Wild Life Ann. 3: 1- 72.
WARREN, B. H . 1953. A new type of metacercarial cyst
of the genus Apophallus, from the perch, Perea flavescens, in Minnesota . Am. Midi. Nat. 50 :397-401.
WOOTTON, D. M . 1957. Notes on the life-cycle of Azygia
acuminata Goldberger, 1911 ( Azygiidae-Trematoda).
Biol. Bull. I 13:488-498.

101

